Development of EMI mitigation strategies for internal components of the
personal dust monitor (PDM)
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Three internal components of PDM
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Shielding materials

e Aluminum foils in thicknesses of 0.001”
and 0.002”

e Copper foil of thickness of 0.00064”

e Copper meshin 0.0045” wire diameter
and 0.0055” opening

* Silver and graphene epoxy
e Graphene sheet of thickness of 0.01”

e Stainless steel mesh in 0.0079” wire
diameter and 0.0049”opening




Mil—STD-461F, Naval radiated emission RE101 test procedures are used
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Emission measurements of six sides of MT without shielding

Surface emission comparison of mass transducer (no shielding)
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MT shielded with enclosures made of aluminum and copper foils

Aluminum foil (0.001”) shielding Copper foil (0.000647) shielding




Emission measurements of MT with and without shielding enclosures

Emission comparison of side 1 of MT with and without shielding Emission attenuation for side 1 of MT at 73 kHz
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Setup for emission measurements of air-pump motor of PDM
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Example of motor shield with an enclosure (copper mesh)




Sample of emission measurements of air pump motor

Emission of side 3 of motor with pulse voltage inputs, no shielding Emission of side 3 of motor, 1 layer Cu mesh .0045" wire .0055" opening
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Comparison of the emission attenuations of motor with different materials

Average emission attenuation by materials and thicknesses at 73 kHz
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Shielding materials and thicknesses
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Emission measurements of six sides of the battery with and without
shielding

Emissions of six sides of battery, no shielding Emission of battery shielded with 0.0045" x 0.0055" Cu mesh

T —— Side 1 — Side? 180 Side 1

Side 3 —Side 4 140 Side 3
Side 5 —— Side 6

Side 2
Side 4
—Side 6

140

120

120
. 100 — 100
5 =
ngn' 20 @ 380
= =
® 6o [ 2 60
40 40
20 20
0 0
10000 100000 10000 100000
f (Hz) f (Hz)

“This information is distributed solely for the purpose of pre dissemination peer review under applicable information quality guidelines. It has not been formally disseminated by the
National Institute for Occupational Safety and Health, Centers for Disease Control and Prevention. It does not represent and should not be construed to represent any agency determination or policy.”




Attenuations of battery emission by shielding materials

Emmision attenuation

Average attenuation of battery emission by shielding materials at 73 kHz
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Shielding enclosures
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Conclusions

* Most effective materials
« Aluminum A
 Copper e

!
e Shielding is most effective when enclosure is small I
e Shielding is most effective when enclosure is complete ——

Shielding is more effective when enclosure is thicker
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Thank you for your attention!

Questions?

Jingcheng Li, Ph.D.
412-386-47/51
JLile@cdc.gov

Sy NIOSH Mining Program

'’75 www.cdc.gov/niosh/mining

Disclaimer: The findings and conclusions in this report are those of the author(s) and do not necessarily represent the views of the National Institute for Occupational Safety and Health. Mention of any company or product does not constitute endorsement by NIOSH.
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